To quantitatively evaluate factors potentially affecting antibody coating of bacteria in urine, we developed an assay with enzyme-linked rather than fluorescein-conjugated immunoglobulin. Using the enzyme immunoassay (EIA) 
pretreatment of bacteria with antibiotics did not affect either test. Heterologous E. coli strains showed no cross-reactivity with 044 antiserum, but all Staphylococcus aureus isolates tested caused false positives in both assays, and one Klebsiella strain repeatedly caused a false-positive FA assay. The EIA appears to be a simple, quantitative, and specific technique for detection of antibody-coated bacteria in this experimental system.
Detection of antibody-coated bacteria (ACB)
in urine by the fluorescent-antibody (FA) technique has been used widely for differentiating upper and lower tract urinary infections in epidemiological studies (4) (5) (6) (7) (8) and has been used to identify patients most likely to respond to singledose antimicrobial therapy (2) . However, in studies that have directly compared the ACB test with other means of localizing urinary tract infections, up to 33% false positives and 27% false negatives have been reported (4) (5) (6) (7) (8) [wt/vol] in methanol, 0.1 ml of 3% hydrogen peroxide, and 99 ml of PBST) was added, and the tubes were incubated for 30 min in the dark at room temperature. After incubation, the reaction was stopped with 0.125 ml of eight normal sulphuric acid and absorbance was read at 490 nm. Control specimens containing bacteria but no antiserum, antiserum but no bacteria, and a reagent blank were prepared in all experiments. Results were expressed as sample absorbance minus absorbance of the simultaneously run control containing bacteria only, and positive tests were considered those where absorbance exceeded that of the control by 20.02 U. All specimens were coded and run blindly.
FA method. The FA test was performed with slides prepared from washed sediments of artificially coated bacteria. One drop of a 1:20 dilution of fluoresceinconjugated goat-anti-rabbit antiserum (Cappel Laboratories, Inc., Downingtown, Pa.) was placed on each slide and incubated for 30 min at room temperature in the dark and then rinsed with 0.02 M PBS (pH 7.3). Slides were then soaked in the same PBS solution for 15 min, dried, and read in a fluorescent microscope. Specimens showing five or more fluorescing bacteria per 100 fields examined were considered positive.
Conditions for individual experiments. (i) Effects of bacterial concentration. E. coli 044 organisms were coated with antibody (1:100 dilution) as outlined above and were diluted with PBST to concentrations of 102 to 108 bacteria per ml as determined by measuring absorbance at 340 nm. Control specimens consisted of E. coli 044 without antiserum exposure and E. coli 044 antiserum (dilution 1:100 to 1:1,000) in PBST. After preparation, specimens and controls were tested in the EIA and the FA assay as described above.
(ii) Effects of antiserum dilution. Serial 10-fold dilutions of E. coli 044 antiserum were incubated with 108 E. coli 044 per ml to prepare ACB. After preparation, specimens and controls were tested in the EIA and the FA assay as described above.
(iii) Effects of pH or pretreatment of bacteria with antibiotics. E. coli 044 (107 bacteria per ml) and 044 antiserum (1:100 dilution) were incubated in PBST previously adjusted to pH 4, 5, 6, 7, or 8 
RESULTS
Effects of bacterial concentration. Increasing concentrations of E. coli 044 from 102 to 108 bacteria per ml produced increasing absorbance in the EIA (Fig. 1) . Comparison of the FA and EIA tests with respect to concentrations of bacteria in the prepared suspension showed that both tests were highly sensitive in specimens containing 2105 bacteria per ml, but in specimens with lower concentrations of bacteria, the FA test detected 23 of 27 positives, whereas the EIA detected only 21 of 43 (P = 0.002; Table  1 ). In tests with known negative controls (either bacteria without antibody or antibody without bacteria), nonspecific fluorescence caused false positives in 5 of 60 specimens tested by FA but only 1 of 80 in the EIA (P = 0.05, Fisher's exact test, one tailed). Four of the five false positives with the FA test were in specimens containing antibody alone.
Effects of antiserum dilution. Using 108 bacteria per ml, dilution of antiserum to the E. coli 044 antigen correlated directly with absorbance in the EIA (Fig. 2) . FA results paralleled those of the EIA, with both tests becoming negative at antiserum dilutions of between 1:1,000 and 1:10,000 (Fig. 2) . Effects of pH or pretreatment of bacteria with antibiotics. Incubation of E. coli 044 and antiserum was carried out at pH values ranging from 4 to 8. No significant difference in absorbance obtained with the EIA was found over this range of pH values, and FA tests remained positive at all pH's tested.
Experiments performed after pretreating bacteria with 0.5, 1.0, and 1.5 ,ug of gentamicin or ampicillin per ml before their exposure to antiserum had no effect upon either test.
Heterologous E. coli serotypes and non-E. coli strains. We evaluated 16 
DISCUSSION
EIA has been widely used for detection of soluble antigens and antibodies in biological fluids, but has not often been employed for detection of antibody attached to bacteria. In the classic EIA technique, antigen is fixed or bound to a plastic support medium, and antibody attached to the bound antigen is detected by enzyme-linked anti-human globulin (1). In our assay, rabbit immunoglobulin attached to bacteria was incubated with enzyme-linked goatanti-rabbit immunoglobulin, and bound enzymelinked immunoglobulin was separated from unbound by centrifugation. This method was simple to perform, quantitative, and more specific than the FA assay in detecting E. coli artificially coated with antibody. False positives with the FA test occurred mainly in specimens with antibody but no bacteria and probably resulted from nonspecific adherence of antibody to bacterial contaminants or to debris closely resembling bacteria. Unfortunately, the sensitivity of I I f I 
